sors, which remain continuously active from mid embry- Technau and Heisenberg, 1982) . Age at oscillation onset was examined in line n ϭ 18, respectively; Figure 4f ). Neither of the two agents had a consistent effect on oscillation frequency. We 117Y-aeq, in which strong GAL4-mediated lacZ expression in KCs is seen from larval through to adult stages observed no effect of 2 M -conotoxin, a peptide blocker of N-type calcium channels, though this may (Armstrong et al., 1998). Oscillations were first detectable between 55 and 69 hr APF and were continuously have been a problem of access rather than activity (data not shown). present thereafter (compare Figure 3f [Harel et al., 1993] ). An EC 50 was calculated tion, all three alleles caused a very significant increase for each compound on the basis of dose-response in oscillation amplitude (mean amplitude of amn X8 ϭ curves (1 and 2 M, n ϭ 22 and n ϭ 11, respectively; 1770 Ϯ 169 au; n ϭ 66; p Ͻ 0.001; Figure 7a ), to a level Figures 5h and 5j) . Honeybee KCs exhibit a delayed some 6-fold higher than wild-type controls (250 Ϯ 11 rectifier-type current that is only weakly sensitive to TEA, au, n ϭ 89; Figure 7b ). Female compound heterozygotes but that is blocked by 100 M quinidine (Schä fer et al.,
for amn c651 and amn X8 display the same phenotype (data 1994). We found no effect of 3 M charybdotoxin, a not shown 
Excitatory and Inhibitory Components
While overall luminescence was significantly reduced in AGT fibers in several other insect species are cholinergic both amn X8 and control brains, the amplitude ratio of (Figure 1 amn product is expressed in two large neurons that al., 1998). 1 mM GABA increased both amplitude project all over the lobes of the MBs (Figure 1 ) and (340% Ϯ 112%, p ϭ 0.016, n ϭ 6) and period (163% Ϯ through which it likely performs a modulatory role in 20%, p Ͻ 0.05, n ϭ 6; Figure 6e ). Muscimol, a GABA memory formation. Our finding of increased oscillation receptor agonist, was ‫01ف‬ times more potent on a molar amplitude in several strong amn mutant backgrounds basis (n ϭ 9; Figures 6f and 6h) . Picrotoxin, a GABA suggests that the modulatory effect may involve calcium receptor antagonist, had the opposite effects (amplitude oscillation. depressed to 53% Ϯ 7%, p ϭ 0.017, n ϭ 5; period reduced to 62% Ϯ 6%, p ϭ 0.008, n ϭ 5; Figure 6g) and Discussion also reversed the effects of muscimol (n ϭ 3; Figure 6h (Figure 2) . Germline transformed Droformed as follows. A dissected brain was incubated as described sophila were generated, and two functionally equivalent lines, above for 1 hr. The buffer was then replaced with insect saline UASG-aeq30D and UASG-aeq49A, were found to have the transcontaining no ethanol or coelenterazine for an hour. Ethanol was gene at the indicated cytogenetic locations. then added to a final concentration of 0.25%. Luminescence was recorded throughout the procedure.
Drosophila Methods
The Wilcoxon test, Kruskal-Wallis analysis on ranks, and Friedman Drosophila were maintained on a 12 hr dark:12 hr light cycle on repeated measures analysis were used for statistical comparisons. standard cornmeal/yeast/agar medium at 23ЊC-25ЊC and 35%-45% Average values are expressed as the mean Ϯ SE. relative humidity. The genetic background of all lines studied was effectively Canton S wild-type. The P{GAL4} lines described here, each homozygous viable, arose from a screen described by Yang
